Document AMI 
Appl.No. 09/827,937 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intemfltional Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 

C12N 15/12, C07K 14/705, A61K 38A7, 
C07K 16/28, C12Q 1/68 



Al 



(11) International Publication Number: WO 98/48016 

(43) International Publication Date: 29 October 1998 (29.10.98) 



(21) International Application Number: PCT/US98/07830 

(22) International Filing Date: 17 April 1998 (17.04.98) 



(30) Priority Data: 
08/845.566 



24 April 1997(24.04.97) 



US 



(63) Related by Continuation (CON) or Continuation-m-Part 
(CIP) to Earlier Application 

US 08/845,566 (CIP) 

Filed on 24 April 1997 (24.04.97) 



(71) Applicant (for alt designated Statu except US): INCYTE 
PHARMACEUTICALS, INC. [US/US]; 3174 Porter Drive, 
Palo Alto, CA 94304 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): AU-YOUNG, Janice 
[US/USJ; 1419 Kains Avenue, Berkeley, CA 94702 (US). 
GUEGLER, Karl, J. [CH/US); 1048 Oakland Avenue, 
Menlo Park. CA 94025 (US). 

(74) Agent: BILLINGS, Lucy, J.; Incyte Pharmaceuticals, Inc., 3174 
Porter Drive, Palo Alto. CA 94304 (US). 



(81) Designated States: AT, AU, BR, CA, CH, CN, DE, DK, ES. 
H, GB, IL, JP, KR, MX. NO, NZ, RU, SE. SG, US, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ. BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK. ES, FI, PR, GB, GR. 
IE, IT. LU. MC. NL, PT. SE), OAPI patent (BP, BJ, CF. 
CG, CI, CM. GA, GN, ML, MR, NE, SN. TD, TO). 



Published 

With international search report. 



(54) Title: EDO 1 -LIKE RECEPTOR 
(57) Abstract 

The present invention provides a new edg-i like receptor (NEDG) and polynucleotides which identify and encode NEDG. The 
invention also provides expression vectors, host cells, agonists, antibodies, and antagonists. Trie invention also provides methods for 
treating disorders associated with expression of NEDG. 



« * 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


AM 


Armenia 


Fl 


Finland 


AT 


Austria 


FR 


France 


AU 


Australia 


GA 


Gabon 


AZ 


Azerbaijan 


GB 


United Kingdom 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BF 


Burkina Faso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


BJ 


Benin 


IE 


Ireland 


BR 


Brazil 


1L 


Israel 


BY 


Belarus 


IS 


Iceland 


CA 


Canada 


IT 


Italy 


CF 


Central African Republic 


JP 


Japan 


CG 


Congo 


KE 


Kenya 


CH 


Switzerland 


KG 


Kyrgyzstan 


a 


Cote d'lvoire 


KP 


Democratic People's 


CM 


Cameroon 




Republic of Korea 


CN 


China 


KR 


Republic of Korea 


cu 


Cuba 


KZ 


Kazakstan 


cz 


Czech Republic 


LC 


Saint Lucia 


DE 


Germany 


LI 


Liechtenstein 


DK 


Denmark 


LK 


Sri Lanka 


EE 


Estonia 


LR 


Liberia 



LS 


Lesotho 


SI 


Slovenia 


LT 


Lithuania 


SK 


Slovakia 


LU 


Luxembourg 


SN 


Senegal 


LV 


Latvia 


sz 


Swaziland 


MC 


Monaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 


Turkmenistan 




Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


UG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


uz 


Uzbekistan 


NB 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


zw 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






PT 


Portugal 






RO 


Romania 






RU 


Russian Federation 






SD 
SB 


Sudan 
Sweden 







SG 



PCT/US98/07830 

WO 98/48016 



EDG-1-LIKE RECEPTOR 
TECHNICAL FIELD 

This invention relates to nucleic acid and amino acid sequences of a new edg- l-like 
receptor and to the use of these sequences in the diagnosis, prevention, and treatment of cancers 
5 and disorders associated with cellular growth and differentiation. 

BACKGROUND ART 
Cellular early response genes are a class of genes whose transcription is activated within 
minutes of exposure of cells to stimuli. When quiescent cells are stimulated, the early-response 
genes are rapidly induced. These genes alter target gene expression by coupling short-term 
10 signals induced by extracellular stimuli to long-term changes in cellular phenotype. They encode 
proteins that induce phenotypic alterations by modulating the transcription rates of genes, and 
have been shown to have critical roles in the control of growth and differentiation (Lau. L. And 
Nathans. D. (1987) Proc. Natl. Acad. Sci. 84:1 182-1186). 

Extracellular stimuli which induce early response genes include growth factors, phorbol 
15 esters, okadaic acid, protein synthesis inhibitors, toxins, and abrupt changes in temperature. pH. 
and oxygen. The stimulus activates cell surface receptors and membrane bound molecules which 
initiate signaling cascades that induce the transcription of early response genes. These early 
response genes include the genes for cytokines: fas. myc.jun, the edg-l receptor, and nuclear 
receptors, all of which have roles in cellular proliferation and differentiation. 
20 The edg-l receptor is an immediate-early response gene that has been characterized in rats 

and humans and is induced by stimuli that initiate cellular differentiation. The edg-l gene 
product is a G-protein-cou P led receptor classified as an orphan receptor because its' ligand is 
unknown. It shares features with other seven transmembrane proteins including seven 
hydrophobic domains which span the plasma membrane and form a bundle of antiparallel a 
25 helices. Stimulation of these receptors by agonists activates the receptor and allows it to interact 
with an intracellular G-protein complex. The G protein complex activates a variety of second 
messengermolecules which regulate signaling pathways and modulate cellular responses (Lee. 
M. J. et al (1996) J. Biol. Chem. 271:1 1272-1 1279). 

The human edg-l receptor was first isolated by Hla. T. and Maciag, T. (1990. J. 
30 Biol.Chem. 265: 9308-9313) when they were screening phorbol 12-myristate 13-acetate (PMA) 
treated endothelial cells for induced early gene transcripts involved in cell differentiation. 
Endothelial cell differentiation is a key factor in the initiation of angiogenesis. This is a process 
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by which new vascular networks are formed from pre-existing capillaries and is necessary for 
growth, tissue remodeling, and wound repair. Physiologically, it is essential for embiyogenesis. 
tissue and organ development, ovulation, and corpus luteum formation. In addition, it occurs 
during the progression of various pathological conditions such as diabetic retinopathy. 
5 rheumatoid arthritis, occlusive vascular diseases, and cancers, where angiogenesis provides the 
nutrients and oxygen for growth of solid tumors. PMA is a tumor promoter which alters the 
growth of endothelial cells in vitro and stimulates their differentiation into capillary-like tubules. 
Many of the early endothelial cell genes induced by PMA treatment have a role in cell 
differentiation and. as such, determine the molecular events involved in the control of cellular 
10 growth and differentiation. 

The discovery of new edg- 1-like receptor and the polynucleotides encoding it satisfies a 
need in the art by providing new compositions which are useful in the diagnosis, prevention and 
treatment of cancers and disorders of cellular growth and differentiation. 

DISCLOSURE OF THE INVENTION 
15 The present invention features a new edg-l-like receptor hereinafter designated NEDG 

and characterized as having similarity to human edg-1. 

Accordingly, the invention features a substantially purified new edg-1 like receptor 
having the amino acid sequence shown in SEQ ID NO: 1 . 

One aspect of the invention features isolated and substantially purified polynucleotides 
20 that encode NEDG. In a particular aspect, the polynucleotide is the nucleotide sequence of SEQ 
ID NO:2. 

The invention also relates to a polynucleotide sequence comprising the complement of 
SEQ ID NO:2 or variants thereof. In addition, the invention features polynucleotide sequences 
which hybridize under stringent conditions to SEQ ID NO:2. 

25 The invention additionally features nucleic acid sequences encoding fragments, portions 

or complement of the polynucleotides encoding NEDG. as well as expression vectors and host 
cells comprising said polynucleotides. The invention also features an antibody to NEDG. and a 
pharmaceutical composition comprising substantially purified NEDG. The invention features 
agonists and antagonists of NEDG. The invention also features a method for treating a disorder 

30 associated with decreased NEDG by administering NEDG. and a method for treating a disorder 
associated with increased NEDG by administering an antagonist to NEDG. 

BRIEF DESCRIPTION OF DRAWINGS 
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Figures 1 A, IB, 1C, ID, and IE show the amino acid sequence (SEQ ID NO:l) and 
nucleic acid sequence (SEQ ID N0:2) of NEDG. The alignment was produced using 
MacDNASIS PRO™ software (Hitachi Software Engineering Co., Ltd., San Bruno, CA). 

Figures 2A and 2B show the amino acid sequence alignments between NEDG (SEQ ID 
5 NO:l) and human edg-1 (GI 181948, SEQ ID NO:3). The alignment was produced using the 
multisequence alignment program of DNASTAR™ software (DNASTAR Inc, Madison WR. 

Figures 3A and 3B show the hydrophobicity plots (MacDNASIS PRO software) for 
NEDG and human edg-1, respectively; the positive X axis reflects amino acid position, and the 
negative Y axis, hydrophobicity. 
10 MODES FOR CARRYING OUT THE INVENTION 

Before the present proteins, nucleotide sequences, and methods are described, it is 
understood that this invention is not limited to the particular methodology, protocols, cell lines, 
vectors, and reagents described as these may vary. It is also to be understood that the 
terminology used herein is for the purpose of describing particular embodiments only, and is not 
15 intended to limit the scope of the present invention which will be limited only by the appended 
claims. 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an", and "the" include plural reference unless the context clearly dictates otherwise. Thus, for 
example, reference to "a host cell" includes a plurality of such host cells, reference to the 
20 "antibody" is a reference to one or more antibodies and equivalents thereof known to those 
skilled in the art. and so forth. 

Unless defined otherwise, all technical and scientific terms used herein have the same 
meanings as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although any methods and materials similar or equivalent to those described herein can 
25 be used in the practice or testing of the present invention, the preferred methods, devices, and 
materials are now described. All publications mentioned herein are incorporated herein by 
reference for the purpose of describing and disclosing the cell lines, vectors, and methodologies 
which are reported in the publications which might be used in connection with the invention. 
Nothing herein is to be construed as an admission that the invention is not entided to antedate 
30 such disclosure by virtue of prior invention. 
Definitions 

"Nucleic acid sequence" as used herein refers to an oligonucleotide, nucleotide, or 
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polynucleotide, and fragments or portions thereof, and to DN A or RN A of genomic or synthetic 
origin which may be single- or double-stranded and represent the sense or complement or 
antisense strand Similarly, "amino acid sequence" as used herein refers to an oligopeptide, 
peptide, polypeptide, or protein sequence, and fragments or portions thereof, and to naturally 

5 occurring or synthetic molecules. 

Where "amino acid sequence" is recited herein to refer to an amino acid sequence of a 
naturally occurring protein molecule, "amino acid sequence" and like terms, such as 
"polypeptide" or "protein" are not meant to limit the amino acid sequence to the complete, native 
amino acid sequence associated with the recited protein molecule. 

10 "Peptide nucleic acid", as used herein, refers to a molecule which comprises an oligomer 

to which an amino acid residue, such as lysine, and an amino group have been added. These 
small molecules, also designated anti-gene agents, stop transcript elongation by binding to their 
complementary strand of nucleic acid (Nielsen, P.E. et al. (1993) Anticancer Drug Des. 8:53-63). 
NEDG, as used herein, refers to the amino acid sequences of substantially purified NEDG 

15 obtained from any species, particularly mammalian, including bovine, ovine, porcine, murine, 
equine, and preferably human, from any source whether natural, synthetic, semi-synthetic, or 
recombinant. 

Consensus", as used herein; refers to a nucleic acid sequence which has been 
resequenced to resolve uncalled bases, or which has been extended using XL-PCR™ (Perkin 
20 Elmer, NorwalL CT) in the 5' and/or the 3' direction and resequenced, or which has been 

assembled from the overlapping sequences of more than one Incyte clone using the GELVEEW™ 
Fragment Assembly system (GCG, Madison, WI), or which has been both extended and 
assembled. 

A "variant" of NEDG, as used herein, refers to an amino acid sequence that is altered by 
25 one or more amino acids. The variant may have "conservative" changes, wherein a substituted 
amino acid has similar structural or chemical properties, e.g., replacement of leucine with 
isoleucine. More rarely, a variant may have "nonconservative" changes, e.g., replacement of a 
glycine with a tryptophan. Similar minor variations may also include amino acid deletions or 
insertions, or both. Guidance in determining which amino acid residues may be substituted, 
30 inserted, or deleted without abolishing biological or immunological activity may be found using 
computer programs well known in the art. for example, DNASTAR software. 

A "deletion", as used herein, refers to a change in either amino acid or nucleotide 
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sequence in which one or more amino acid or nucleotide residues, respectively, are absent 
An "insertion" or "addition", as used herein, refers to a change in an amino acid or 
nucleotide sequence resulting in the addition of one or more amino acid or nucleotide residues, 
respectively, as compared to the naturally occurring molecule. 
5 A "substitution", as used herein, refers to the replacement of one or more amino acids or 

nucleotides by different amino acids or nucleotides, respectively. 

The term "biologically active", as used herein, refers to a protein having structural, 
regulatory, or biochemical functions of a naturally occurring molecule. Likewise, 
"immunologically active" refers to the capability of the natural, recombinant, or synthetic NEDG, 
10 or any oligopeptide thereof, to induce a specific immune response in appropriate animals or cells 
and to bind with specific antibodies. 

The term "agonist", as used herein, refers to a molecule which, when bound to NEDG, 
causes a change in NEDG which modulates the activity of NEDG. Agonists may include 
proteins, nucleic acids, carbohydrates, or any other molecules which bind to NEDG. 
15 The terms "antagonist" or "inhibitor", as used herein, refer to a molecule which, when 

bound to NEDG, blocks or modulates the biological or immunological activity of NEDG. 
Antagonists and inhibitors may include proteins, nucleic acids, carbohydrates, or any other 
molecules which bind to NEDG. 

The term "modulate", as used herein, refers to a change or an alteration in the biological 
20 activity of NEDG. Modulation may be an increase or a decrease in protein activity, a change in 
binding characteristics, or any other change in the biological, functional or immunological 
properties of NEDG. 

The term "mimetic", as used herein, refers to a molecule, the structure of which is 
developed from knowledge of the structure of NEDG or portions thereof and, as such, is able to 
25 effect some or all of the actions of NEDG-like molecules. 

The term "derivative", as used herein, refers to the chemical modification of a nucleic 
acid encoding NEDG or the encoded NEDG. Illustrative of such modifications would be 
replacement of hydrogen by an alkyl, acyl, or amino group. A nucleic acid derivative would 
encode a polypeptide which retains essential biological characteristics of the natural molecule. 
30 The term "substantially purified", as used herein, refers to nucleic or amino acid 

sequences that are removed from their natural environment, isolated or separated, and are at least 
60% free, preferably 75% free, and most preferably 90% free from other components with which 
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they are naturally associated. 

"Amplification" as used herein refers to the production of additional copies of a nucleic 
acid sequence and is generally carried out using polymerase chain reaction (PCR) technologies 
well known in the art (Dieffenbach, C.W. and G.S. Dveksler (1995) PCR Primer, a Laboratory 
5 Manual. Cold Spring Harbor Press, Plainview. NY). 

The term "hybridization", as used herein, refers to any process by which a strand of 
nucleic acid binds with a complementary strand through base pairing. 

The term "hybridization complex", as used herein, refers to a complex formed between 
two nucleic acid sequences by virtue of the formation of hydrogen binds between complementary 
10 G and C bases and between complementary A and T bases; these hydrogen bonds may be further 
stabilized by base stacking interactions. The two complementary nucleic acid sequences 
hydrogen bond in an antiparallel configuration. A hybridization complex may be formed in 
solution (e.g., Qt or I^t analysis) or between one nucleic acid sequence present in solution and 
another nucleic acid sequence immobilized on a solid support (e.g., membranes, filters, chips, 
15 pins or glass slides to which cells have been fixed for in situ hybridization). 

The terms "complementary" or "complementarity", as used herein, refer to the natural 
binding of polynucleotides under permissive salt and temperature conditions by base-pairing. For 
example, for the sequence "A-G-T" binds to the complementary sequence "T-C-A". 
Complementarity between two single-stranded molecules may be "partial", in which only some 
20 of the nucleic acids bind, or it may be complete when total complementarity exists between the 
single stranded molecules. The degree of complementarity between nucleic acid strands has 
significant effects on the efficiency and strength of hybridization between nucleic acid strands. 
This is of particular importance in amplification reactions, which depend upon binding between 
nucleic acids strands. 

25 The term "homology", as used herein, refers to a degree of complementarity. There may 

be partial homology or complete homology (i.e., identity). A partially complementary sequence 
is one that at least partially inhibits an identical sequence from hybridizing to a target nucleic 
acid; it is referred to using the functional term "substantially homologous." The inhibition of 
hybridization of the completely complementary sequence to the target sequence may be examined 

30 using a hybridization assay (Southern or northern blot, solution hybridization and the like) under 
conditions of low stringency, A substantially homologous sequence or probe will compete for 
and inhibit the binding (i.e., the hybridization) of a completely homologous sequence or probe to 

-6- 
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the target sequence under conditions of low stringency. This is not to say that conditions of low 
stringency are such that non-specific binding is permitted; low stringency conditions require that 
the binding of two sequences io one another be a specific (i.e., selective) interaction. The 
absence of non-specific binding may be tested by the use of a second target sequence which lacks 
5 even a partial degree of complementarity (e.g.. less than about 30% identity): in the absence of 
non-specific binding, the probe will not hybridize to the second non-complementary target 
sequence. 

As known in the an. numerous equivalent conditions may be employed to comprise either 
low or high stringency conditions. Factors such as the length and nature (DN A. RN A. base 
10 composition) of the sequence, nature of the target (DNA. RNA, base composition, presence in 
solution or immobilization, etc.). and the concentration of the salts and other components (eg, 
the presence or absence of formamide. dextran sulfate and/or polyethylene glycol) are considered 
and the hybridization solution may be varied to generate conditions of either low or high 
stringency different from, but equivalent to, the above listed conditions. 
15 The term "stringent conditions", as used herein, is the "stringency" which occurs within a 

range from about Tm-5°C (5°C below the melting temperature (Tm) of the probe) to about 20°C 
to 25°C below Tm. As will be understood by those of skill in the an. the stringency of 
hybridization may be altered in order to identify or detect identical or related polynucleotide 
sequences. 

20 The term "antisense", as used herein, refers to nucleotide sequences which are 

complementary to a specific DNA or RNA sequence. The term "antisense strand" is used in 
reference to a nucleic acid strand that is complementary to the "sense" strand. Antisense or 
complementary molecules may be produced by any method, including synthesis by ligating the 
gene(s) of interest in a reverse orientation to a viral promoter which permits the synthesis of a 
25 complementary strand. Once introduced into a cell, this transcribed strand combines with natural 
sequences produced by the cell to form duplexes. These duplexes then block either the further 
transcription or translation. In this manner, mutant phenotypes may be generated. The 
designation "negative" is sometimes used in reference to the antisense or complement strand, and 
"positive" is sometimes used in reference to the sense strand. 
30 The term "portion", as used herein, with regard to a protein (as in "a portion of a given 

protein") refers to fragments of that protein. The fragments may range in size from four amino 
acid residues to the entire amino acid sequence minus one amino acid. Thus, a protein 

-7- 
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the detection of the presence of ribonucleic acid that is similar to SEQ ID NO:2 by northern 
analysts is indicative of the presence of mRNA encoding NEDG in a sample and thereby 
correlates with expression of the transcript from the polynucleotide encoding the protein. 
" "Alterations" in the polynucleotide of SEQ ID NO:2, as used herein, comprise any 
5 alteration in the sequence of polynucleotides encoding NEDG including deletions, insertions, and 
point mutations that may be detected using hybridization assays. Included within this definition 
is the detection of alterations to the genomic DNA sequence which encodes NEDG (e.g., by 
alterations in the pattern of restriction fragment length polymorphisms capable of hybridizing to 
SEQ ID NO:2). the inability of a selected fragment of SEQ ID NO:2 to hybridize to a sample of 
10 genomic DNA (e.g., using allele-specific oligonucleotide probes), and improper or unexpected 
hybridization, such as hybridization to a locus other than the normal chromosomal locus for the 
polynucleotide sequence encoding NEDG (e.g., using fluorescent in sjtu hybridization [FISH] to 
metaphase chromosomes spreads). 

As used herein, the term "antibody" refers to intact molecules as well as fragments 
15 thereof, such as Fa. F(ab-) ; . and Fv. which are capable of binding the epitopic determinant. 
Antibodies that bind NEDG polypeptides can be prepared using intact polypeptides or fragments 
containing small peptides of interest as the immunizing antigen. The polypeptide or peptide used 
to immunize an animal can be derived from the transition of RN A or synthesized chemically, and 
can be conjugated to a carrier protein, if desired. Commonly used carriers that are chemically 
20 coupled to peptides include bovine serum albumin and thyroglobulin. The coupled peptide is 
then used to immunize the animal (e.g., a mouse, a rat, or a rabbit). 

The term "humanized antibody", as used herein, refers to antibody molecules in which 
amino acids have been replaced in the non-antigen binding regions in order to more closely 
resemble a human antibody, while still retaining the original binding ability. 

25 The Invention 

The invention is based on the discovery of a new edg-1 like protein. (NEDG). the 
polynucleotides encoding NEDG. and the use of these compositions for the diagnosis, 
prevention, or treatment of disorders associated with expression of NEDG. including cancer. 

Nucleic acids encoding the human NEDG of the present invention were first identified in 
30 Incyte Clone 144690 from the tumor cDNA library TLYMNOR01 through a computer search for 
amino acid sequence alignments. The complete nucleotide sequence. SEQ ID NO:2, was 
derived from extension of Incyte clone 144690 (TLYMNOR01). 
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alleles are generally ascribed to natural deletions, additions, or substitutions of nucleotides. Each 
of these types of changes may occur alone, or in combination with the others, one or more times 

in a given sequence. 

- Methods for DNA sequencing which are well known and generally available in the art 
5 rnaybeusedtopractireanyembodimentsoftheinvention. The methods may employ such 
enzymes as the Klenow fragment of DNA polymerase 1. Sequenase® (US Biochemical Corp. 
Cleveland. OH). Taq polymerase (Perkin Elmer), thermostable T7 polymerase (Amersham. 
Chicago. IL). or combinations of recombinant polymerases and proofreading exonudeases such 
as the ELONGASE Amplification System marketed by Gibco BRL (Gaithersburg. MD). 
10 Preferably, the process is automated with machines such as the Hamilton Micro Lab 2200 

(Hamilton. Reno. NV). Peltier Thermal Cycler (PTC200; MJ Research. Watertown. MA) and the 
ABI 377 DNA sequencers (Perkin Elmer). 

The nucleic acid sequences encoding NEDG may be extended utilizing a partial 
nucleotide sequence and employing various methods known in the art to detect upstream 
15 sequencessuchaspromotersandregulatoryelements. For example, one method which may be 
employed, "restriction-site" PCR. uses universal primers to retrieve unknown sequence adjacent 
, 0 a known locus (Sarkar. G. (1993) PCR Methods Applic. 2:318-322). In particular, genomic 
DNA is first amplified in the presence of primer to linker sequence and a primer specific to the 
known region. The amplified sequences are men subjected to a second round of PCR with the 
20 same linker primer and another specific primer internal to the first one. Products of each round 
of PCR are transcribed with an appropriate RNA polymerase and sequenced using reverse 
transcriptase. 

Inverse PCR may also be used to amplify or extend sequences using divergent primers 
based on a known region (Triglia, T. et al. ( 1988) Nucleic Acids Res. 1 6:8 186). The primers may 

25 be designed using OUGO 4.06 Primer Analysis software (National Biosciences Inc.. Plymouth. 
MN). or another appropriate program, to be 22-30 nucleotides in length, to have a GC content of 
50% or more, and to anneal to the target sequence at temperatures about 68°-72° C. The method 
uses several restriction enzymes to generate a suitable fragment in the known region of a gene. 
The fragment is then circularized by intramolecular ligation and used as a PCR template. 

30 Another method which may be used is capture PCR which involves PCR amplification of 

DNA fragments adjacent to a known sequence in human and yeast artificial chromosome DNA 
(Lagerstrom. M. et al. (1991) PCR Methods Applic. 1:111-119). In this method, multiple 
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sitt-selected to include larger cDN As. ^ ^^^j^l 

»*''■■ " "l,p~.e po.yme* f« dec.opho.uc sepanuion. 

pa ^«l a ..c.piUiryseQuenc»8W«»P l »»« 0 p >™ 

„d eta** dan display be computer -* ' J ^ 

premie for the seeing o, strut.1 pieces of DNA »h,ch ought be present 1™ 

^ . . f— » eoui.alen. »ino acid scuen. may be p»d.ced and these se,u» 
may be used to clone and express NEDG. ctrtnrodu ce 
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.„ . recombinant RN* transcript having desirable rmperties. 

of pcotein expression ot to produce » reeomotnan 

^ k Ilirrdtedt. ^c^.l^n^fv^d.n^.prc.essn.g.^"^™ 

penomuu " composiuon of the synthetic 

M^Er^. WH Freeman and Co.. New York. NY) Th P 

peptides may be confirmed by amino acid analysis or sequencmg (e.g.. *e Edman degrade 
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========== 

sequence. b d l0 construct 

TOtatoloamlei™™- Tteem Smilt ecbi>i<l»s»= describe in 

,„ Plainview, NY« 8nd A—. ™. . * O^S-B-"**"" 

I- oNEDG These include, but are not limited to. rnicroorgamsms such as 

expression vectors ve.g., . h baclena i 

*~ «;«, c PflMV* tobacco mosaic virus, l M v j or wm. 
vectors (e.g., cauliflower mosaic virus. CaMV, tooac 

t; rt r n RR322 olasmids); or animal cell systems. 

. , «f .i» Bluescript® phagemid (Stratagene. LaJolla, CA) or pbpom P 

RUBISCO: and storage protein genes) or from plant vuuses (e.g.. P 
^ma^clonedintothevector. > — ~J^L.^ 

lineth at contains multiple copies of the sequence encodmg NEDG, vectors 
EBV may be used with an appropriate selectable marker. 
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lVl ° "f- Mal!i!01 , WD m,, *. b= »«d » «P*» t^gn po!yp«pud*s . 

h a- — Pi- «P**>°° v»««s . «ed. O-P— - "•»— 

i, u «;» of RTIB1SCO or heat shock promoters may ocu* 
pI omotcrssuchasthesmallsubunUofRUBlSCO 38 _ M3;and 

r - H984) EMBO J. 3:1671-1680: Broghe. R. el al. (1984) Scienc 

J^DResultsProbLCellDiffe, 17:85-105). These consuucts can be 
25 introducedintoplantcellsbydirectDNAtran 

HiU. New York. NY; pp. 191-196. ^ ^ ^ 

:r========="- 
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f mphG will render the 

wfiich NEDO may be expressed (Engelhard. E.K. et al. ( 1994) P 

5 ,1.3224.3227). ,„„ systOTS w beud.iaed. to 

I„manmalianhosteeus.a»uir*«ofv.ra, ^^encodinfNEDOmaybe 

.^.e^seouence. b«eni»to.non^ ^^^^ 
„ fc -»<^«^^^ h 7r^^W» U.addidon.^nscnpaon 

, . vicnn Such signals include the Aiuimu 
15 s=que „cese»»du«NB>°- Sucbsp. te inid a»™ eodon. and opsu«»> 

peaces. 

^^coam-UigaalsBaybea^ded- te ATG i.uiata 

20 cod»sh«,ldbep».i*d. ^~^^,^ tai<>rf «»d™«°« 

rrrrr=i"~ 

25 CellDiffet.20:125-162). ,„ modulale ihe expression ol 

to^abostceUs-reian^beebosentoKS-y 

30 d— 7*^! Mela. MDCK- HEK293, and W138. which 
have specific cellular machinery and chanictensuc m 
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introduced sequences. Reasian . 

Any number of selection systems thymidine kin 356 (Wigie r ' et al. 

no, „hich confer, resU-x . «. ^ „ ^foro. «» 

control ofasinEle promoter. Expressio 
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« fo ,o a nucldc aod S «q.™* of » ta» *> 

p*-* 15 » » -d more preta* V 

30 appro,**. UNA poly™- «* » T7 ' T3 ' " " ^ ^ t ^ 
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, i~ or labels which may be used, include radionuclides, enzymes. 
Suitable reporter molecules or labels, win ^ substratcs , cofactor s. inhibitors, 

fluorescent, chemiluminescenu or chromogemc agents as well 

^^T™T17^ nuclide fences enc.ding^Gn.y be culturedunder 

sequenceand/orthevectorused. Aswulbeund y ^ 

^ co^ingpolynucleo^ 

fences ^^^'^^J^^HEDB*^ 

,0 Other recombinant cons— may be us* to ^^^^ rfMlltepi<I1Bte . 

-nceenc^^ 

Suppuration f«^ 
suchasmstidine-tryptophan modules^ 

domains that allow purification on unmobuized — g rf 
15 -CSe— ity P ur = 

Onesuchexpresstonvectorprovtdesforep enterokinase cleavage 

nucleica<iden C oding6hU^^^ 

20 site. *^^^^ t ^Zl*^«>» 

c—phyasde^^^^ 

enteroldnasecleavagesiteprovidesameansforpunfymgN^ a 
passion of vectors whichcontain fusion protems ts prided m Kroll. D. 

Cell Biol. 12:441-453). produced by direct 

„ ta addition to recombinant production, fragments of NEDG may P 

. • , irf nh a setechniquesMemfieldJ.(l963)J.Am.Chem.Soc. 
peptide synthesis usmg sohd-phase techmq ^ ^ ^ 

85:2149-2154). Protein synthesis may be performed usmg man ^ 

, u • he achieved, for example, using ApphedBiosystems^i ft y 
Automated synthesis may be acmevcu,i« r 
Automate yn Various{rag mentsofNEDG may be chenucaUy 

Synthesizer (Perkm Elmer). Vanous tragm 
30 synthesizedseparately and combined usmg chenucal methods pro 



molecule. 
THERAPEUTICS 
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,0 p ^.fP'«W»S e,,OT "°'''"'' stimuli «U 

" - ^ "■ ** . " and ta 

20 aisoiuc virions types of ischemia. 

peripheral vascular disease, stroke, and vanou typ {ragmenl or a 

w ^-^nt a vector capable of expressing ine^* 

_„» ft. disordem of abnormal cell pwih «« ^i,^ » » 
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,. „ ^ sple er, stomach, thymus, thyroid, testes, and uterus. 
Other disorders include, but are no ta--^ bronchiti , ^myositis. 

.-«^<: or vectors described above may oc 
antisense or complement sequences or ve Selectiono f the appropriate agents for 

cor^on*^^ 

useincombinationmerapyrnay^ ^ ecombinationof therapeutic agents may act 
15 conventional phannaceuucal pnnaples. _ n , ^ various disor ders described above. 

anddinitrophenol. Among adjuvants us 
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NEDG ba»e - amino •*> COTS ' S °° 8 °' ^ ' „ . „,„,„, „f tbe amino acid 

H985) J. Immunol. Methods 81.31-4*. uoi 

Acad. Sci. 8W851-685S; Neube«er. M.S. « aUl98 > rf 
20 chain antibodies may be ^^^j^ ™^ related specificity, but of distinct idiotypic composition. 

ML (1991. Pn*. NaU. Acad. So. 88: , 1 ,120* „ ^ lymph()Cyle 

An«bo»i«nw.l»*r».^ b V'«»^ .^dsofhiehlysnccirtc 

binding reagents - disclosed in the litenature <0,l»d.. R-etal. (1989) Ptoe. 
,.,-,mn.Winter0.etal.(1991)Nature349-.293-?99). 
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„ d 0 ecif l ci t y(Huse.W.D.etal.(1989)Scicncc254:1275-1281). 
Fab fragments with the desired specificity (H ^.^^ng to identify antibodies having the 

NEDG and its specific anubody. Atwo-s is prcferre d. but a 

m0 noclonal antibodies reactive to two non-mterfenng NEDG ep pe 
monocionai emo l 0 yed (Maddox. supra). 

too^t^'™^'^'"'* ascription of themRNA. kp«* 

» " eM,pl0ra " T 1 U ,^ «eU >a»vm * a* and sen* « 

15 ^laoonofgene^. — — 

fte „oi^»d««i>te<>" te e enee " cod '° 8 

0eMse «o. 1 » 6 NEDOc»nb«t»n>«loffb,«». ^fflta 
25 vectors which express high levels of a ^°'^ n ^^^iKiisc sequences into a cell. 

Even in the absence of integration into ^ ^ nucleases Transient expression may last for a 

nonth or more with a non-replicaung ve 

30 mpatofthevectorsystem. „™,i<m can be obtained by designing 

M0 ^^^n«,dir^»nsofgeneexp^,on^ 

„ d5 e»e»» to ulcs. D N.. R NA.« P NA..o««co»uol re g»»sof*eg 

-24- 

SUBSTTTUTE SHEET (RULE 26) 



WO 98/48016 



PCTAJS98/07830 



Kisco. NY)- The antisense molecules ma, also be designed » ** — » »' * 
-r^ng the transcript from binding unbosoms. 

t ,«JL.*.-p.-—'«-*-'---**- ,,y * i, ***^ 5 dM 

^GUA GUU andGUC. o.c«id»«ned.sho,,™Aseaue K es.f 15 and* 
^ces. QUA GUU. and ^ ^ ^ ^ ^ 

ribonucleotides corresponding to the region oimcioig B 

Sizing obgonucleotides such . solid pha* phosphorate 
25 synthesis. Alternatively. RNA molecules may be generated by in 2ilQ? and in ^j^^ 1 ^^" 
o'DNAseo^ncese^c^gNEDO- Such DNA sequences may be incorporated into a wide 

these cDNA consul that symhesize tmusense RNA consutud-d, or inductbl, can be 
imreduced into oelllines. cells. or tissues. ,,.„,,, p™ible 
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». of 1— - - " 

5 endogenous endonuctaas. .„,„„„,„ feues a« available and equally 

the therapeutic effects discussed above. Suchpnarm 

compositions may be administered aionc w ^ omoat ible pharmaceutical 

«™m which may be administered in any stenle. biocompatible pnarm 
ctabilizine compound, wnicn may i» «*» 

:3=========== r 

,„ ra «a.«.«=l.topi«l.».bUn E ual.or«ulm e »». — 
„ .ddidon » the acuve indents. Phan»a««»«l J" J 

30 ^— * Further details on techniques for formulauon a1 ^^^*^^ gaston. 



PA)- 
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Phannaceuticaicomposiuons for oral administration can be formulated using 
h.rmaceutically acceptable carriers well known in the art in dosages suitable for oral 

piUs. dnl.cs. »ps«les. liquids. gels. syn*s. Stan*, suspe,^ »>d d« Id*, for »S«™» X 

„v™lidone .««.^ 8 Uuc»:id.«>s ! >lllhoo>t.s»cha S sodium a !5«»». 
»^s.l«L.^=h W a>»»n^ 5U ^ic.u 1 c.po,yvi„ y lp^Udon e .^ 8 «U 

„^uc,ide«.itam>n.c l od^^ „ . 

^*^-^^-----■^- <-, ■" ,,,, * ,,, ^ , •" , * * 

25 ^.li q uid.«l« ! aidpol^en.glyc.l*i*orwiu.«s«>bd l « B . 

Pto^uMfcm— ^.diubieforp^nd-iminis™.™.^ 

,0 Addi»-,.s U s^0,d.e^^2t 
pr^cd.^-oOy^suspensions. 
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triglycerides, or liposomes. Optionally, the suspension may also contain suitable stabilizers or 
agents which increase the solubility of the compounds to allow for the preparation of highly 
concentrated solutions. 

- For topical or nasal aoininistration. penetrants appropriate to the particular barrier to be 
5 permeated are used in the formulation. Such penetrants are generally known in the art. 

The pharmaceutical compositions of the present invention may be manufactured in a 
manner that is known in the art, e.g.. by means of conventional mixing, dissolving, granulating, 
dragee-making, levigating, emulsifying, encapsulating, entrapping, or lyophilizing processes. 

The pharmaceuucal composition may be provided as a salt and can be formed with many 
10 acids, including but not limited to. hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, 
etc. Salts tend to be more soluble in aqueous or other protonic solvents than are the 
corresponding free base forms. In other cases, the preferred preparation may be a lyophilized 
powder which may contain any or all of the following: 1-50 mM histidine. 0.l%-2% sucrose, and 
2-7% mannitol, at a pH range of 4.5 to 5.5. that is combined with buffer prior to use. 
15 After pharmaceutical compositions have been prepared..they can be placed in an 

appropriate container and labeled for treatment of an indicated condition. For administration of 
NEDG, such labeling would include amount, frequency, and method of administration. 

Pharmaceutical compositions suitable for use in the invention include compositions 
wherein the active ingredients are contained in an effective amount to achieve the intended 
20 purpose. The determination of an effective dose is well within the capability of those skilled in 
the art. 

For any compound, the therapeutically effective dose can be estimated initially either in 
cell culture assays. e.g.. of neoplastic cells, or in animal models, usually mice, rabbits, dogs, or 
pip. The animal model may also be used to determine the appropriate concentration range and 
25 route of administration. Such information can then be used to determine useful doses and routes 

for administration in humans. 

A therapeutically effective dose refers to that amount of active ingredient, for example 
NEDG or fragments thereof, antibodies of NEDG. agonists, antagonists or inhibitors of NEDG. 
which ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be 
30 determined by standard pharmaceutical procedures in cell cultures or experimental animals. e.g., 
ED50 (the dose therapeutically effective in 50% of the population) and LD50 (the dose lethal to 
50% of the population). The dose ratio between therapeutic and toxic effects is the therapeutic 
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Me, ^^^^n^.WWE™- P.u.macu.ica! cordons wtacb 
«»» toge 1>^«c mdioes . I—. » - «— - 1 - .„ 

»* mm ^ m is prcfembly within . »»ge of ci*»laung cone-ens that melude * 

torn, employed, sensitivity of the pane... »d <* "» «' adminiamKm. 

ll exact dosage will be det»mined b» «. pracuuone,. to light of fac»rs telated ,o the 
^jec. that teonues ueament. Dosageand administn«ion . adjusted to H« 
tev elsoftl«.cuvemoiet».,.o.nain^ 

.ode, .f the subject, die, time end tamency of adminis«*ion. d™ e cc—onCs,. m— 

to..tol^.^J-«^^^« — — 

and clearance rae of Ihe panicular fonmllaion. rf 
l5 N ^a,d^|e«rr»y»^f»n.O..»IOO.OOOnnc^.up.on»uddc*of 

*«. I g. depending upon the ,c*e of adtninistmtion. Guid™* as to panicula, dosages and 

T*. skilled in the an «IU employ differen, fonnulaUons fo, nucleotides than ft. P— 
to inhibit.*. SimilaHy. delivety of polynucleotide o, polypepUde. wil, be ««t* to 

20 particular cells, conditions, locations, etc. 

DIAG t !^ embodiment, angles which specify bind NEDG may be used fo, .he 

n ^ w ,mo,.i,lK»«m.d.r,cano».^^^ 

30 o« an ma, be used, several of whichare described to> ^nG^taown 
A «rtoy of prowls "-eluding EUSA. R1A. and FACS fo, measunng NEDO « known 
h me an and pnovide a basis f. diagnosing ah«ed o, ab»«mal levels of NEDO exp«ssi... 
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Normal or standard values for NEDG expression are established by combining body fluids or cell 
extracts taken from normal mammalian subjects, preferably human, with antibody to NEDG 
under conditions suitable for complex formation The amount of standard complex formauon 
ma y be quantified by various methods, but preferably by photometric, means. Quanuues of 

5 NEDG expressed in subject, control and disease, samples from biopsied tissues are compared 
wilh the standard value, Deviation between standard and subject values establishes the 
parameters for diagnosing disease. 

to „c«he, en*odin«m t *e »™»*°- *> ™» <U " 8 "B" te 

«* ,« diagnos* purposes. The rt— — -» >» — ^ 

,0 sequences, antisense RNA and DNA molecules. and PNAs. Tb. po.»n»cleo^be use. I. 

corretad ** disuse. The diagnosuc assay ma, be used » disringuUh b^wee. absence. 

and ccess expression of NEDG. and ,0 n»„U.r qU. * NEDG ieveU dunr* 

therapeutic intervention. 
,5 in one aspect, hybridization with PGR probes which are capable of detecung 

po^ucleotidesequences. including genomic sequences, encoding NEDG or close|y related 

of me probe, whether it is made from a highly specific region, «*. 10 unique nucleotides m the 
rcg ulatoryregion.oraless specific region, e.g.. especially in me 3' coding region and the 

,0 stringency of the hybridization or m ^^im^^^^^^ 
determine whether the probe identifies only naturally occurring sequences encoding NEDG. 

alleles, or related sequences. 

Probes may also be used for the detection of related sequence, and should preferably 
contain at least 50% of the nucleotides from any of the NEDG encoding sequence, The 
25 hybridization probes of the subject invention may be DNA or RNA and derived from the 
nucleotide sequence of SEQ ID NO:2 or from genomic sequence including promoter, enhancer 

elements, and introns of the naturally occurring NEDG. 

Means forproducing specific hybridization probes for DNAs encoding NEDG mclude the 

cloning of nucleic acid sequences encoding NEDG or NEDG derivatives into vectors for the 
30 productionofmRNA probes. Such vectors are known in the art, commercial avadable. and 
^ybeuseotosynthesize^Ap^ 

polymerases and the appropriate labeled nucleotide, Hybridization probes may be labeled by a 
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variety of reporter groups, for example, radionuclides such as 32P or 35S. or enzymatic labels, 
such as alkaline phosphatase coupled to the probe via avidin/biotin coupling systems, and the 

like 

- ' polynucleotide sequent en^ 
5 which are associated with expression of NEDG. Examples of such conditions or diseases 

include but are no, limited to. cancers such as adenocarcinoma, leukemia, lymphoma, melanoma, 
nweloma. sarcoma, and teratocarcinoma and particularly cancers of the adrenal gland, bladder, 
bone brain, breast, cervix, esophagus, gastrointestinal tract, heart, kidney, liver, lung, ovanes 
panoea, parathvroid. pituitary gland, prostate, salivary gland, spleen, stomach, thymus, thyro.d, 
10 testes a „d utems: disorders of cell ^ 

syndrome, allergies, ankylosing spondylitis, anovulation, aberrant corpus luteum formauon. 
asthma, atherosclerosis, arteriosclerosis, bronchitis, dermatomyositis. diabetic retinopathy, 
hvpereosinophilia. neurofibromatosis, polymyositis, rheumatoid arthritis. Alzheimer's d.sease. 
he art attacks, osteoarthritis, osteoporosis. Parkinson's disease, stroke, damage to cells such as 
15 heart muscle, and nerve cells caused by ischemia, free radicals, and toxins; rheumatoid arthnus. 
woundhealing. The polynucleotide sequences encoding NEDG may be used in Southern or 
northern analysis, dot blot, or other membrane-based technologies: in PGR technologies: or m d,p 
stick. P in EL1SA or chip assays utilizing fluids or tissues from patient biopsies to detect altered 
NEDG expression. Such qualitative or quantitative methods are well known in the art. 
20 in a particular aspect, the nucleotide sequences encoding NEDG may be useful in assays 

tha t detect activation or induction of various cancers, particularly those mentioned above. The 
nucleotide sequences encoding NEDG may be labeled by standard method, and added to a flu.o 
ortissuesamplefrcmapauentunder^^ 

complexes. After a suitable incubation period, the sample is washed and the signal is quanutated 
25 andcomparedwithastandard value. If me amount of signal in the biopsied or extracted sample 
is significantly altered from that of a comparable control sample, the nucleotide sequences have 
hybridized with nucleotide sequences in the sample, and the presence of altered levels of 
nucleotide sequences encoding NEDG in the sample indicates the presence of the assorted 
disease. Such assays may also be used to evaluate the efficacy of a particular therapeuuc 
30 treatment regimen in animal studies, in clinical trial, or in monitoring the treatment of an 
individual patient 

In order to provide a basis for the diagnosis of disease associated with express.on of 
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NEUU, a nonu ^.hiects either animal or human, with a 

NEDOmayi.volve.he-ofPCR. Such o.i.omersma » * *— ' » ^ 

30 curves onto which the experimental results are interpolated (Melby. P.C- W *^ ^ 
.rotation of muhiple sample, ma, be .cceierered b, «*. me _ . . EUSA form 
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co^mlII«lIKIBpoll»8i««"»I' i ' il l ,Bnli,!,lto,, ■ .. u ..MFno 

ta - * I— ■ *• — " «" Wh,Ch T 

^eiai chromosomes. b*«na, PI — >- - **■ """"^ ° DN * " 
10 7: ' 4 '' 1 ^„, as a=sc ri b.d 1 .Vcm,e,^.(.WH»m ffl ai 2 «: AM^tfBl* 

Indie** , W o— o--*.-— 

Trjucieoiidese^ces of •hesubjeainve.iionmaybenseo — ^«»»»^ 
^hyb^onofchromoso - 

Z i-*— T 4 *- 

w „meis.o.,cnown. New sequences can be assigned to chromosomal anus, or 

toe., by^mapping. Thh provides vaiuabie informanon .oinves^o^hmgfo, 

^ehasbeenc^deiy Locals 

^ce o, ihe subjec, invenUon ma, also be u*d .0 de*« differ in .he 
. b „o,he, embodimen. - *• *~ NEDG. to caiaiyic ., immnnogemc fngnKn* 
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5 s c*«u.S ef compel brt. .*» 1Mb. «*r > » ««* - - " 

a solid support. . 
b ...to emboli,*... «- ma, « compel tog » 

„ en**-*. *> n-cW* s^s which ««* "B* -» 

,Os»chpropmto»^»pl«S»^ e ^^^ f ' Cb,Sepidri °' e ™ C °°° S ' . ^ 

for the purpose of limiting the invention. 
EXAMPLES 

I TLYMNOR01 cDNA Library Construction 
25 The TLYMNOR01 cDNA library was constructed with RNA isolated from non-adherent 

peHpheralbioodmononuc^^ 

for library construction. The RNA was primed with oligo dT and cDN A WM * C "^*^ 
(Stratagene). 
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n Isolation and Sequencing of cDNA Clones 

The phagemid forms of individual cDN A clones were obtained by the in_yjva excision 
process, in which the host bacteria! strain was coinfected with both the 

5 nicked the lambda DNA, initiated new DN A synthesis from defined sequences on the ambda 

,0 .actan^e.u.enewiyWormedbacteriaareseiec.donmedium containmg amp^U, 
PhagemidDNAwaspurifiedusingtheQIAweU-SQIAwellPLUS-.orQIAweU 

ULTRA- DNA Pupation System (QIAGEN Inc. Chatsworth CA). The DNA was eluted 
from punficauon resin aiready prepared for DNA sequencing and other analytical 

manipulations. . 
15 TtecDNAinserufromrandomisolatesofthelibraryweresequencedmpartbyth 

met hodofSan g erFandARCoulson(1975;JMol Biol 94:441f). ^^^"^ 
» (Hamilton, Reno NV) in combination with four Peltier Thermal Cyclers (PTC200 from MI 
Research. Watertown MA) and Applied Biosystems 377 or 373 DNA Sequencing Systems 
(Perkin Elmer), and the reading frame was determined. 

20 

m H<»>^S^ g .f«I>NAC..™ SM .>iThdrI>«luc«dP™ tt » S 

riMD-M- «*» <— ^ -* 1 """"" 

Mol. Biol. 215:403-410). 

BLAST produces alignments of both nucleotide and amino acid sequences to determine 

au^otic (animal. « H-» -H*. « - — * * - ^ " 

ItJ and TFSnutb (1992: Protein Engineering 5:35-51). inconponued herein by - * 
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the same clones are searched against u ^ lar 

approximately 40 (1-2% error due to uncalled bases). 

W Northern Analysis ^ „ ^ ^ prcse nce of a transcriptofa 

RNAsfromapamcularceUtypeorussue gR 1993 and 1990. supra) are 

100 

^v, Pnr example, with a product score 

mm*-— — .— — 
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^ores may identify related molecules. 



library 
V 



Extension of NEDG-Encoding Polynucleotides 

Nuc.eic a cidse q uenceofInc y teclonel44690orSEQIDNO:2Uusedtodes l gn 

10 oligonucleotidepHmers^^ 

in.onorothercon.olse.uencesfromgeno.icUbrarie, One primer . synthesized to 

„ension in theantisense direction ™>-*^-^"J^ fclDi(B 
sequence in the sense direction (XLF). MB »«■-»^-■^** , --^ 
lence "outward" generating ■^e^^.^-^^** 
15 X interest. tL^p----^^™*<«"^ 

conl entof50%ormore,andt O anneal,o^^ ^ & 

Any stretch of nucleotides which would result in hairpin structures and prirner-pnmer 



dimerizations is avoided. aYtp , the 

Theo H^, S «^cDNAUb™c,«ah™an l «o m ic.ib-«,-^»««»^ 

following parameters: 

Step J 94" C for 1 min (initial denaturation) 

Step 2 65° C for 1 min 

30 Step 3 68° C for 6 min 

Step4 94'Cf6rl5sec 

Step 5 65° C fori min 

Steo6 68°Cfor7min 

Step 7 Repeat step 4-6 for 15 additional cycles 



-37- 

SUBSTITUTE SHEET (RULE 26) 



WO 98/48016 



PCT/US98/07830 



StepS 94° C for 15 sec 

Step9 65" C fori nun 

S*nl0 68° C for 7: 15 mm 

iZ n Repeat step 8-10 for 12 cycles 

s Step 12 72°Cfor8min 

" Step 13 4° C (and holding) 

m AOuick™ (QIAGEN Inc.. Chatsworth, CA). After recovery or in 

ofll „ r or o-3 hours or overnight at lo u. i-ompcicm ±- 

incubated at room temperature tor I J now* u 

conditions: 



30 



Stepl 94° C for 60 sec 

Step 2 94° C for 20 sec 

Step 3 55° C for 30 sec 

72° C for 90 sec 



35 Step 6 



sZ 5 Repeat steps 2-4 for an additional 29 cycles 



72° C for 180 sec 



Step 7 4° C (and holding) 
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Aliquots of the PCR reactions are run on agarose gels together with molecular weight 
markers. The sizes of the PCR products are compared to the original partial cDNAs, and 
appropriate clones are selected, ligaied into plasmid, and sequenced. 
VI Labeling and Use of Hybridization Probes 
5 Hybridization probes derived from SEQ ID NO:2 are employed to screen cDNAs, 

genomic DN As. or mRN As. Although the labeling of oligonucleotides, consisting of about 20 
base-pairs, is specifically described, essentially the same procedure is used with largercDNA 
fragments. Oligonucleotides are designed using state-of-the-art software such as OLIGO 4.06 
(National Biosciences), labeled by combining 50 pmol of each oligomer and 250 mC of lY* P] 
10 adenosine triphosphate ( Amersham) and T4 polynucleotide kinase (DuPont NEN». Boston. MA). 
The labeled oligonucleotides are substantially purified with Sephadex G-25 superfine resm 
column (Pharmacia & Upjohn). A portion containing 10'counts per minute of each of the sense 
and antisense oligonucleotides is used in a typical membrane based hybridization analysts of 
human genomic DN A digested with one of the following endonucleases ( Ase L Bgl IL Eco RI. 

15 PstLXba l.or Pvu II; DuPont NEN®). 

The DN A from each digest is fractionated on a 0.7 percent agarose gel and transferred to 
nylon membranes (Nytran Plus. Schleicher & Schuell. Durham. NH). Hybridization is carried 
out for 16 hours at 40»C. To remove nonspecific signals, blots are sequentially washed at room 
temperature under increasingly stringent conditions up to 0. 1 x saline sodium citrate and 0.5% 
,0 sodium dodecyl sulfate. After XOMAT AR™ film (Kodak. Rochester. NY) is exposed to the 
blots in a Phosphoimager cassette (Molecular Dynamics. Sunnyvale. CA) for several hours, 
hybridization patterns are compared visually. 
VIII Complementary Polynucleotides 

Sequence complementary to the NEDG-encoding sequence, or any part thereof, is used 
,5 to decrease or inhibit expression of naturally occurring NEDG. Although use of oligonucleondes 
comprising from about 15 to about 30 base-pairs is described, essentially the same procedure ,s 
used with smaller or larger sequence fragments. Appropriate oligonucleotides are designed usmg 
Oligo 4.06 software and the coding sequence of NEDG. SEQ ID NO:l. To inhibit transcnpuon, 
a complementary oligonucleotide is designed from the most unique 5' sequence and used to 
30 preventpromoterbindingtothecodingsequence. To inhibit translation, a complementary 
oligonucleotide is designed to prevent ribosomal binding to the ABBR-encoding transcnpt. 
Vjji Expression of NEDG 
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Expression of NEDG is accomplished by subcloning the cDNAs into appropriate vectors 
and transforming the vectors into host cell, In this case, the cloning vector is used to express 
NEDG in I. sail- Upstream of the cloning site, this vector contains a promoter for 
^alactosidase, followed by sequence containing the ammo-terminal Met, and the subsequent 
5 seven residues of B-galactosidase. Immediately following these eight residues is a bactenophage 
promoter useful for transcription and a linker containing a number of unique restriction sites. 

Induction of an isolated, transformed bacterial strain with IPTG using standard methods 
produces a fusion protein which consists of the first eight residues of B-galactosidase. about 5 to 
1 5 residues of linker, and the full length protein. The signal residues direct the secretion of 
10 NEDG into the bacterial growth media which can be used directly in the following assay for 
activity. 

IX Demonstration of NEDG Activity 

Internal segments or cytoplasmic domains from an Orphan G protein-coupled seven 
transmembrane receptor may be exchanged with the analogous domains of a known G protetn- 
! 5 coupled seven transmembrane receptor and used to identify the G- P roteins and downstream 
signaling pathways activated by the orphan receptor domains (Kobilka. B. K. et al (1988) Science 
240- 1310-1316). In an analogous fashion, domains of the orphan receptor may be cloned as a 
portion of a fusion protein and used in binding assays to demonstrate interactions with specific G 
protein, Studies have shown that the third intracellular loop of G protein-coupled seven 
20 transmembrane receptors are important for G protein interaction and signal transduction 
(Conklin, B. R. et al (1993) Cell 73:631-641). The DNA fragment corresponding to the third 
intracellular loop of NEDG may be amplified by the polymerase chain reaction (PCR) and 
subcloned into a fusion vector such as P GEX (Pharmacia Biotech). The construct is transformed 
into an appropriate bacterial host, induced, and the fusion protein is purified from the cell lysate 
25 by glutathione-Sepharose 4B (Pharmacia) affinity chromatography. 

For in vara binding assays, cell extracts containing G proteins are prepared by extraction 
with 50 mM Tito. P H 7.8. 1 mM EGTA. 5 mM MgCl. 20 mM CHAPS. 20% glycerol. 10 ug of 
both aprotinin and leupeptin. and 20 ul of 50 mM phenylmethylsulfonyl fluoride. The lysate ts 
incubated on ice for 45 min with constant stirring, centrifuged at 23.000 g for 15 min at 4 °C. and 
30 the supernatant is collected. 750 fig of cell extract is incubated with GST fusion protein beads 
for2hat4'C. The GST beads are washed five times with phosphate-buffered saline. BoundG 
subunits are detected by l»P] ADP-ribosylation with pertussis or cholera toxins. The reactions 
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m « mltaa «db„h e « 1 dido»<.fSDSs 1 » 1 p 1 «b»ff«(4.6*(«'«)SI>S.>»(./.) 

nl teit »« „» sf ™«l.o»i»oc dl u.«.P^."«= to .«i«.«..o«.(5* 

5 rrrI^THs.Ha <P H,o,^c»a.«.^^o^ NaN 

(1:M 00. Cappel. W**-. M» - *— * - - ^ nMh ° d 

10 (Amcrsham Cotp.). 

v production of NEDG Specific Antibodies 

NEDG thai is substantia.* purified using PAGE electrophoresis (Sambrook. supra), or 
othcr purification technique, is used to immunize ra bbiu and to produce anUbodies u,in g 

1 5 DNASTAR software (DNASTAR Inc) to determine regions of high immunogemcuy and a 

hydrophilic regions, is described by Ausube.etal. (supra), and others 
TypicaUy.theol^ 
20 BiosystenTpeptide Synthesizer Model 431 A using fmoc-chemistry. and coupled to keyhole 
20 BKKystemsr p y MO) ^ reacli on with N-maleimidobenzoyl-N- 

limpethemocyanm(KLH. Sigma. St. Louis, Mu;uy 

hy l^^«,«<MBS ;A ^......sup™>.R* ta »— 

XI P^o.ton.fN.mninyOccamn.NEDGtlstasSp.dncAnab^ 
oecirru* or «c— NEDG b .ta-Mr punled by 

u • „,ihM«s!i«cific for NEDG. Minu™"^^ «■'»"" iseonsm '' :,ea 

chromatography using antibodies specinc ror 

by covalently coupling NEDG antibody to an activated chromatographic resm such as 
30 cL^»^<^*«*^ AfterthecoupUn^herestntsblockedand 
washed according to the manufacturer's instructions. 

Media containing NEDG is passed over the immunoaffinity column, and the column is 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION 

(i) APPLICANT: Au-Young. Janice 
Guegler, Karl 

(ii ) TITLE OF THE INVENTION : EDG-1 LIKE RECEPTOR 

(iii) NUMBER OF SEQUENCES : 3 

(ivl CORRESPONDENCE ADDRESS: 

<A> ADDRESSEE: Incyte Pharmaceuticals , Inc. 
<B) STREET: 3174 Porter Drive 

(C) CITY : Palo Alto 

(D) STATE: CA 

(E) COUNTRY: USA 

(F) ZIP: 94304 

(v) COMPUTER READABLE FORM; 

(A) MEDIUM TYPE: Diskette 

(B) COMPUTER: IBM Compatible 

; c D ; ssee Kffi s — 2 -° 

<V U > C ^pS^ 1 K- : to Be -.I— 
(B) FILING DATE: Filed Herewxth 

(B) FILING DATE: 24-APR-1997 

(Viii) ATTORNEY / AGENT INFORMATION: 

(A) NAME: Billings , Lucy J. 

(B) REGISTRATION NUMBER: 36. 749 

(C) REFERENCE / DOCKET NUMBER: PF-0271 PCT 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 650-855-0555 

(B) TELEFAX: 650-845-4166 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 509 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: TYMNOR01 

(B) CLONE: 144690 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 
„et Asn Ala Thr Gly Thr Pro Val Ala Pro Glu Ser Cys Gin ga Leu 
Ala Ala Gly Xaa hL Ser Arg Leu lie Xaa Leu His Tyr Asn His Ser 
Gly Arg Leu £. Gly Arg Gly Gly Pro Glu Asp Gly Gly Leu Gly Ala 
35 40 
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Leu Arg Gly Leu Ser Val Ala Ala Ser Cys Leu Val Val Leu Glu Asn 
Leu Leu Val Leu Ala Ala 5e Thr Ser His Met Arg Ser Arg Arg Trp 

Val Tyr Tyr Cys Leu Val Asn He Thr Leu Ser Asp Leu Leu Thr Gly 

85 

Ala Ala Tyr Leu Ala Asn Val Leu Leu Ser Gly Ala Arg Thr Phe Arg 

100 AAU 
Leu Ala Pro Ala Gin Trp Phe Leu Arg Glu Gly Leu Leu Phe Thr Ala 

115 120 1 

Leu Ala Ala Ser Thr Phe Ser Leu Leu Phe Thr Ala Gly Glu Arg Phe 

iin 135 140 

Ala Tto Met Val Arg Pro Val Ala Glu Ser Gly Ala Thr Lys Thr Ser 

1 150 

Ara Val Tyr Gly Phe lie Gly Leu Cys Trp Leu Leu Ala Ala Leu Leu 

165 170 » 

Gly Met Leu Pro Leu Leu Gly Trp Asn Cys Leu Cys Ala Phe Asp Arg 



180 -- 
cys Ser Ser Leu Leu Pro Leu Tyr Ser Lys Arg Tyr lie Leu Phe Cys 

195 200 ~i 

Leu Val lie Phe Ala Gly Val Leu Ala Thr lie Met Gly Leu Tyr Gly 

91 ft 215 220 

Ala lie Phe Arg Leu Val Gin Ala Ser Gly Gin Lys Ala Pro Arg Pro 
lie 230 2jj 

Ala Ala Arg Arg Lys Ala Arg Arg Leu Leu Lys Thr Val Leu Met He 

245 "0 
Leu Leu Ala Phe Leu Val Cys Trp Gly Pro Leu Phe Gly Ala Ala Ala 

260 265 ™ 

Gly Arg Arg Leu Trp Leu Gin Pro Leu Gly Pro Gly Val Pro Ala Gly 

275 280 2 " 

His Gly Leu Asp Pro Gly Pro Gly Arg Pro Gin Leu Gly Gly Gin Pro 

*>Qft 295 300 

His His Leu Leu Leu Pro Gin Gin Gly Gly Val Gin Ser Arg Ala Gin 

1ft . 310 315 JAW 

III ser Ser Ala Ala Gly Val Ser Gly Trp Ala Cys Glu Gly Pro Gly 



325 -"* w 
Asp Cys. Leu Ala Arg Ala Val Glu Ala His Ser Gly Ala Ser Asn His 



Arg Gin Leu Ser Glu Ala Lys Gly Gin Leu Ser Arg Leu Pro Leu Ala 

355 ISO 

Gin Leu ser Asp Ala Gly Ala Pro Val Gin His Leu Gin Arg Ala Glu 

He Leu Lys Leu Gin Ser Cyl Val Trp Met Val Gin Pro Pro Gly Ala 
ire; 390 3" , „ 

Cys Gin Ala Gly Pro Pro Gly Val Gin Glu Ala Val Cys Thr Gin Pro 

405 410 * AJ 

Ser Pro Val Trp Gly Ala Gly Asn Gly Thr Gly Pro His Gly Leu Pro 

420 *25 4JU 

Gly Gly Leu Ser Gly Leu Leu Thr Pro Asn Gly Leu Pro Met Val Thr 

435 440 
Leu Asp Lys Glu Ala Thr Thr Pro Pro Pro Arg Thr Ser Arg Glu His 

450 455 450 _ 

Pro Gly Val Gly Ala Ser Gly Phe Pro Thr Thr Pro Leu Leu Cys Asp 
AC c 470 475 ? 

Ser Gly Glu Val Pro Ala Pro Leu Trp Ala Ser Val Gly Leu Pro Gly 

485 490 
cys Lys Gly Trp Thr Val Gly Cys Met Pro Trp Gin His 
500 505 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1649 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 



345 350 
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(D) TOPOLOGY: linear 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: TYMNOR01 

(B) CLONE: 144690 



60 
120 
160 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 



(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:2: 
rf^CAGGCCA TGAACGCCAC GGGGAC^ G^CCCCG ACTCCTGCCA ACAGCTGG^ 
^G^NGGC ACAGCCGGCT CATTGNTCTG ^T*CAACC A^ ^ NGCCGCCAGC 
CGCGGGGGGC CGGAGGATGG CGGOTGGBG ^CCCTGCGGG "CTO^ CATGCGGTCG 
TGCCTGGTGG TGCTGGAGAA CTOCTGGTG ^CG^ GTGACCTGCT CACGGGCGCG 
CGACGCTGGG TCTACTATTG CCTGGTGAAC GCCCGCCCAG 
r^TTACCTGG CCAACGTGCT GCTGTCGGGG GCCCGC^.ui ^^^^^ CAGCCTGCTC 
TGGTTCCTAC GGGAGGGCCT GCTCTTCACC GCCCTGGCCG CCTCCACCTl cgGGGCCACC 

^Sgcag gggagcgctt tcccaccatg gt^ggccgg tggcc^ ^^ggg 
Iagaccagcc gcgtctacgg cttcatcggc ctctcctggu ^ CAGCCTTCTG 

^GCTGCCTT TGCTGGGCTG GAACTGCCTG TCTTCGCCGG CGTCCTGGCC 

cSact ccaagcgcta catcctcttc ^ctggtga Scagcgg GCAGAAGGQC 

ACCATCATGG GCCTCTATGG GGCCATCTTC ^CTGOTGC GATGATCCTG 
CCACGCCCAG CGGCCCGCCG caaggcccgc ctgcTGGCCG ACGTCTTTGG 

SSgccttcc tggtgtgctg gggcccactc ttc^gac TGGATCCTGG CCCTGGCCGT 

SrrAACCTC TGGGCCCAGG AGTACCTGCG agcAGGGAGG TGTGCAGAGC 

GCGGTCAACC CCATCATCTA CTCCT^C^ ^ CCCGGGGGAC 
C^CTCAGC CTTCCTCTGC TGCGGGTGTC TCCGGCTGGG ^GC^ GCTCTCTGAG 

Sgccc gggccgtcga ggctcactcc ogagcttc^ ^ tgcggg agcccctgtc 

GCCAAGGGAC AGCTTTCGCG GCTCCCGCTC GCTC^ gcgTGTGGAT GGTGCAGCCA 
CAGCATCTCC AGCGTGCGGA GA^TCTGAAG CTGTGTGCAC GCAGCCCTCG 

CCGGGTGCGT GCCAGGCAGG CCCTCCTGGG GT£CAGGAA£ ^ CCTCTCGGGG 

CCTGTATGGG GAGCAGGGAA CGGGACAGGC CCCCATGGTC caccCCACCT 

^Sgacgc caaatgggct tcccatggtc accctg^ca ^ c aaccccgctt 

CCCCGTACGA GCAGAGAGCA CCCTGGTGTG GGGGCGAGTG GG£ C CCAGGCTGC 
CTGTGTGATT CTGGGGAAGT CCCGGCCCCT CTCTCGGCCT CAGTA^ ATGGTAN cGT 

^Sgna TGCGNGGTTN TNNGTNTTT 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 381 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
ID) TOPOLOGY: linear 

(Vii) IMMEDIATE SOURCE : 

(A) LIBRARY: GenBank 

(B) CLONE: 181948 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 
Met Gly Pro Thr Ser Val Pro Leu Val Lys Ala His Arg Ser Ser Val 
Ser Asp Tyr Val Asn Tyr Asp He lie Val Arg His Tyr Asn Tyr Thr 

„ w u. 2. n. sec «. « «. «. - - 8- - ~ * 

s „ „ Ui * u. « U . S. «. ~ « « - «" - 

Phe t Leu Leu Thr lie gp Thr Lys Lys Phe His Arg Pro Me, 
£ Tyr Phe He Gly 2n «- Ala Leu Ser Asp Leu Leu Ala Gly Val 
Ala ^ Thr Ala 2n Leu Leu Leu Ser Gly Ala Thr Thr Tyr Lys Leu 
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Thr Pr o Ma CXn Trp Phe Leu Arg CXu oly Ser Me, Phe Val Ma Leu 
Ser Ma 2S VaX Phe Ser Leu £u Ma IXe Ma IXe GXu Arg *r IXe 
Thr £{ Leu Lys MeC Lys S His Asn GXy Ser - Asn Phe Arg Lju 
}£ Leu Leu XXe Ser iS'cy. Trp VaX Ue Ser Leu IXe I- CXy GXy 
Le u Pro XXe «ec Sg Trp Asn Cys XXe Ser Ma Leu Ser Ser Cys Ser 
Th r VaX Leu l£ Leu Tyr His Lys His Tyr XXe Leu Phe Cys «« T 
Val Phe £ « - Leu Leu 2. XXe VaX XXe Leu Tyr Cys Arg XXe 
^ S Leu VaX Arg Thr Arg Ser Arg Arg Leu Thr Phe Arg Lys Asn 
i5 ser Lys Ma Ser Arg Ser Ser CXu Asn VaX Ma Leu Leu Lys Thr 
Val XXe XXe VaX Leu Ser VaX Phe XXe Ma Cys Trp Ma Pro Leu Phe 
lle Leu Leu Leu Leu Asp VaX GXy Cys Lys VaX Lys Thr Cys Asp XXe 
Leu Phe S -a CXu Tyr Phe Leu VaX Leu Ma VaX Leu Asn Ser GXy 
Thr Asn Pro XXe XXe Tyr Thr Leu Thr Asn Lys CXu Me, Arg Arg Ma 

305 l 10 _„„ ^ Lvs cys Pro Ser GXy Asp Ser Ma 

Phe iXe Arg iXe Met Ser Cys Cys Lys cys 335 

325 „ ti„ Tie AXa GXy Met GXu Phe Ser Arg Ser 
GXy Lys Phe Lys Arg Pro IXe IXe Ala oxy n 3M 

l i0 c r ^ His Pro Gin Lys Asp GXu GXy Asp Asn Pro 
Lys Ser Asp Asn Ser Ser His Pro hj.ii y 3g5 

GXu Thr III Me, Ser Ser GXy Asn Val Asn Ser Ser Ser 

370 37i 
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• sequence of SEQ ID NO:l or fragments thereof. 
2. Misolatedandpurifiedr*^ 

5 AhybridizaUonprobecomprisingthepoiynucleotide^^^^ 

^T^polynuc.eotide seance ^.c,^^- 

7 . An expression vector containing the polynucleotide sequence of chum 2. 
8 A host cell containing the vector of claim 7. 

9. AmethodforproducingapolypepUdecomprisingthean.noacidsequen. 

15 SEQ K>NO:l the method comprising the steps of: WRforthe 
a) culturi n gthehostceUofclaim9undercondmonssu 1 tableforthe 

expression of the polypeptide; and 

b, recoveringthepolypeptidefromthehostcellculture. 
10 Aor^uucalcompositioncomprisingasubstantiallypunnededg-lhke 

20 recep JU"-^-*-^--— ^ 

,5 14 . A pharmaceutical composition comprising the antagonist of chum 13 » 

conjunction with a suitable pharmaceutical carrier. Serine to a subject 

15. AmethodforsumulatingceUprolifcnUioncompnsmgadnuntstenngto 

■ of such treatment an effective amount of the protein of claim 1. 

nhannaceuiical composition of claim 10. 
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Molo.ta>l sanpte. U»»by fonfeg • hybndtotioJ compter, ami 
protein in said biological sample. 

10 
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